Abstract. The commuting graph of an arbitrary ring R, denoted by Γ(R), is a graph whose vertices are all non-central elements of R, and two distinct vertices a and b are adjacent if and only if ab = ba. In this paper, we investigate the connectivity, the diameter, the maximum degree and the minimum degree of the commuting graph of group ring ZnQ 8 . The main result is that Γ(ZnQ 8 ) is connected if and only if n is not a prime. If Γ(ZnQ 8 ) is connected, then diam(ZnQ 8 )= 3, while Γ(ZnQ 8 ) is disconnected then every connected component of Γ(ZnQ 8 ) must be a complete graph with a same size. Further, we obtain the degree of every vertex in Γ(ZnQ 8 ), the maximum degree and the minimum degree of Γ(ZnQ 8 ).
Introduction
Let G be a group and R a ring. We denote RG by the set of all formal linear combinations of the forms α = ∑ g∈G a g g, where a g ∈ R and a g = 0 almost everywhere, that is, only a finite number of coefficients are different from 0 in each of these sums. Notice that it follows from our definition that given two elements, α = ∑ g∈G a g g and β = The commuting graph of an arbitrary ring R denoted by Γ(R), is a graph with vertex set R \ Z(R), where Z(R) is the center of R, and two distinct vertices a and b are adjacent if and only if ab = ba. In 2004, the notion of commuting graph of a ring was first introduced by Akbari, Ghandehari, Hadian and Mohammadian in [2] . The commuting graphs of semisimple rings have been studied in [1, 2, 4, 3] . And in this paper, we investigate some properties of Γ(Z n Q 8 ), where Z n Q 8 = {x 1 Let R be a ring and R * = R\{0}. Given integers a and b, we denote by (a, b) the greatest common divisor of a and b. If p is a prime and t is a nonnegative integer, then we use the notation p t ∥a to mean that p t |a and p t+1 ∤a. The ring of n by n full matrices over a ring R is denoted by M n (R).
In this paper, all graphs are simple and undirected and |G| denotes the number of vertices of the graph G. In a graph G, the degree of a vertex v is denoted by d (v) . And the minimum degree and maximum degree of G are denoted by δ(G) and △(G), respectively. A path of length r from a vertex x to another vertex y in G is a sequence of r + 1 distinct vertices starting with x and ending with y such that consecutive vertices are adjacent. For a connected graph H, the diameter of H is denoted by diam(H). An induced subgraph of G that is maximal, subject to being connected, is called a connected component of G.
In this paper, we investigate the connectivity, the diameter, the maximum degree and the minimum degree of the commuting graph of group ring Z n Q 8 . In Section 2, we show that Γ(Z n Q 8 ) is connected if and only if n is not a prime.
is disconnected then every connected component of Γ(Z n Q 8 ) must be a complete graph with a same size. In Section 3, we obtain the degree of every vertex in Γ(Z n Q 8 ), the maximum degree and the minimum degree of Γ(Z n Q 8 ). 
The connectivity and diameter of Γ(Z
, we have αβ = βα if and only if the following system of congruence equations ( * ) holds.
, then it is clear that aα = αa. Thus by the system ( * ), it follows that
In addition, we also have bα = αb, hence we have that
and it is easy to verify that such α is in the center of Z n Q 8 .
Thus Proof. First, we construct 7 subsets of Γ(Z 2 Q 8 ) as below: 
By similar argument above, we have the same results.
Proof. Let n = p β = (β 1 , β 2 , . . . , β m ) ∈ Γ(R), we should consider the following three cases:
Case 2 Assume that there exists i ∈ {1, 2, . . . , m} such that α i ∈ Z(R i ) or β i ∈ Z(R i ). Without loss of generality, we can assume that α i ∈ Z(R i ), and take 
m ≡ 0 (mod p t ).
In addition, note that x 5 − x 7 ̸ ≡ 0 (mod p t ), x 6 − x 8 ̸ ≡ 0 (mod p t ), so by equations (4) and (5) 
x i8 a
